PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2001 -1 76965 

(43)Date of publication of application : 29.06.2001 



r 

(51)Int.CL 




H01L 21/768 
H01L 21/28 
H01L 21/3205 




(21) Application number 


11-360975 


(71)Applicant : 


NEC CORP 


(22)Date of filing : 


20.12.1999 


(72)Inventor : 


YOKOYAMA KOJI 








NISHEAWA ATSUSHI 



(54) SEMICONDUCTOR DEVICE AND METHOD OF FABRICATION 
(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a semiconductor device, and a method of 
fabrication, in which the capacitance between interconnections can be 
suppressed and reduced furthermore effectively and a dual damascene structure 
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made of materials having different etching rate at the flow rate ratio of reaction 
gas. 




LEGAL STATUS 

[Date of request for examination] 1 4.1 1 .2000 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner s 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 





Copyright {C>, 1998,2003 Japan Patent Office 



<19)B*BMWfti" (JP) 



«2) & m & ^ $g (a) 



#^2001-176965 
(P2001- 176965 A) 
(43)&BH0 ¥dc!3^6 £290(2001.6.29) 



(51) IntCl. 7 aKWB# 
H 0 1 L 21/768 

21/28 3 0 1 

21/3205 



F I 

H0 1L 21/28 
21/90 
21/88 



f-n-r(##) 

3 0 1R 4M1 04 
B 5F0 3 3 

M 



m&m* M fS#SiG>8c9 OL (± 8 H) 





WB¥1 1-360975 


(71)fflHA 


000004237 














(22)tfiSBB 


¥js£l 1^12^ 20 B (1999. 12. 20) 




KfCSffiKSHTl 7 # 1 # 




















SC^KiK25TB7#l^ 




















HtR # 










JtD*8B8R£5TB7#H» 


















(74)ft3BA 


100095740 

























(54) [38W<3*»J 3^gBRtf*OSig#i* 



(57) imm 

v ^m<o <fc I 'SIEIft^XA * ft 6 x ~ T ^ ^ 5/ v*it 

[»P*#ai ±»ic»tt&ftacuEiii i 
a^M^R^foftsji^tft^ftiftatwwiii^orw 

fifcLTritS*6»JB (1 0 3, 1 04, 1 0 5) ^6* 

IWl0 3i:, ^oggi7Lffij||<D±^R^ £>ft 5 C u B 
Hi 1 1 ri^?£i-£Jf T*fc5HSQJg£l 0 4 fcfl, 



(A) 



CD) 



■ 102 «1E* 

y 101 



109 mn» 

^/108 



y 106 



(B) 



107 (E) 
108 

7* h h 



111 CuSLtt 




(C) 




(2) 



2001-176965 



I 



[MMi] B»AWtbix-5->y =«^Sfit, rco 

»tt?LEift*SRK)- bixfiJB *r**t**uWWt»lc iot 
Mlt«6KHi. ±JBlcRtt&n5E»fttf8M* 

ft 6*t6BI»2fct«*?lJB««l©B±»cR» feti*-* y 
7>^;^b*D, «IIB«R?LE»^R«te>*t6JB"X»«) 10 
^ffiElftlftJIj:, *o»»?LEI*^±JBI-Rtt&;lx5E 

[MM 2 ] iMTUBflWRtt Ml a ■ #*e-t 6 M 
ia*ft»«tt v y = ^BMbK-e*> 9 , Elft^Rft b*x£Ji 

V (Hydrogen silsesquioxane ; i^TH SQi^ 

•T5MM 1 K1B*a>*NIMH8«. 20 

IM*« 3 ] ttRTLEM^Rtt bnaMlc«El- 6 ffi 
E«»IttTl3iSH s QR-cii^i/ y =1 y^blT-fc 

t5BMilcB«o**#ISIt 

[MM 4 ] fltrlBH S QRtt«*S:*tt5I t 
tt £ i" 5MM 2 X ttMM 3 ^Ett^^WflESSHo 

[MM 5] Bft*KE*«rR£L££'y =*>g«Lb 

tc^ 1 ttKR ^2 t in 3 mm t&^cnm \z.w* 

filct^SilSi, JB3|6«W±^u^ b 30 

3 *ftj&E£_b t KflHLa> 5V>4<H»3 »»K±tc u 
v?* F^-y^y^LTS 1 ttiJgolEttxs/ 

fe»*L-C*«t?LatMEmt*:»Ri-6*5Xai:. E 
!8»«c^Stt^Ei»*B«rWSi-SSB6Xai:. *Wl 40 

tit, «nefBiiftttR^miBfB2ffttwR^:», r«« 

fflv^wt«r»«i:i-S *W*SSR«5a*lfe 8 
[ISM 6] ^l*6»Ktt->y ^■MbWTNb'), 
2 JftftRttH S QIST^SC * £«F»i -T5MM 5 tc 

[MM 7] H^ilHTiWHSQl, ±JB 
tt##5/y=>WfcR»»&*D. S2teWliHSQR 
"CifcS r * t»«it6«#S 5 ^8EttO*«flcKH» 



[MM 8 ] «JKH S Q«f4K*«:**t5I t 
»^-T5MM6X^MM7|cf5^¥^{*:^S§4ig 

[MM 9 ] 2 xai^v ^ y ^ v^-r 5 £ # »c 

ICR* -r 5 c <t t»|it5»*« 5 *>e>MM8 ov* 

[0001] 
[0002] 

[a**>ft«i ifi¥, l s 1 <Dm^9m<z>mm<k<nm#. 

te^ifflDLTV^o L S I (Off -5§-*G«3££te, £IC h 

h 7 Vv** * <DD->C X^rffi/Hb-T 5 r £ tc J: o r 
ft_k£*LT#fc 0 ua>u ls i^ti-/^/^o. 12 
/1 mlcJttfcLTJ: !9/h<*v>L s i -ewt, gan<Djf#es 

gj^jcgi-r^j^s^ l s 1 (of§^3®^st-*:# < 
[0003] Mwmmmzte&'tzjjmhLxte, 

>> (damascene) ScKJ: ^aRSElftffASW^lftaR 

^^Az-C^b^^^^^f^ (Chemical Mechanical Poli 
sh;^TCMPfc*t) ft«rfflv^¥aftt5*ft-e«) 
So ^fc, Ei»S:^-rSEi»SlJl<o^S:^"r5» 

«5S = ^ hwB^e>**J-e*>SEj»«i:T»E 
»i»fiffl©jf^ 7*-^S:-St«filct5f *7;^ 
^i^fe&sWMT-ifcSo :wra7/^^y»i(i ) 

J:oTE»*^batixS*»*Eil«"»S:B«J»), ffii^S 
UWISHFLrt*)^^ (««?Lrtlc:«**tt5*«aE 
H) «rra«P^JBfi8i-Sft«"C*>6o :wfa7/^'y 

[0004] «T«-x*r/u^^^«iSo«6*«>»)S 
*fe<?5— «i-BBuria4Sr#Rurttw-rso B4ii, 
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^7*- /U&*30IC:*5^>'^U O-SV^ 

^-To *r, ' h 7 y ^ ^w^^m ^ tit ^ i 

112^4 0 2#»«Lt*5i/!l ^>SS4 0 1 ±l£, 

v^rmmt isX&mztizmi *>y = 4 o 3 

3 0 0 n m~#J 1 0 0 0 n m<DJKJ5~CESt^-5o * 
©Sl^y3y«ftB4 0 3ii:, 

y/<-Rt LTfeffl^tt^S i NiXfiS i ONI4 0 10 

4 3 0 n m—^J 2 0 0 n mCOm&Xj&m-t Zo 

5 iNlXliS iONl^4 0 4±t:, E1MIRUR& Lt 
ttfflSn6JB2<0^y 3^»ftBl4 0 5^100nm 
^5 0 0nmOBfft«f5 (04- (A) ) , O 
^\,^X/<f— -^y&tltz?* b h 4 0 6 

9 t LT, !y^T$-/>4 0 7$rx y f y^:j;otf 
(0 4- (B) ) o 0^7tM/^h4 0 6 

otl^MtSi^li, SiNXiiSiON4 0 4^ 20 
f)Ti^7f^L^^9^S i NXttS i ON 4 
0 4±«t?3iy^v^-rsJlS:*»ci:«>5 (04- 
(C) ) o mm^, TaN^!)T^/M09^ 

%mc£'Dxz<nmzMmi-z>£o^cum4 1 o*^ 

j»tt-J|sf4:fiiJt) f Cur^r^vy^MWt5 
(04- (d) ) o 

[00 0 5] 30 

[»W3fts»*LJ:5 b-TZWm] La»Lfc#6>. 0 5 

(* =&)7-&j8) ^SiON (c =^5-^3 6) 
/HLfcifr&iai, ^lc»^e^<0^*~v|;i:fc^T^ 

[0006] w±^«*a«(-*5«tspaiaf-«^, *o 

W*EiSPiIl<0*ft&»x., XI^»l£E»IW*ffl:«rffi:« 
[0 0 0 7] 

K»ieo3BWo^»flEiSE«, E4*#Rl*bixas/y =« 



icRitbns^y r^^bfSs, mettflBLEtt** 
RWbnsHTfc^wiaiftftSi:, %<nmmusufk<n±. 
m icr it e> n * B»^«Et s a -c *> s fficttiM * 
n. Rjttt^^aaitic^jts^y^v^u- 

[0 0 0 8] LfctfoT, *W«*10»W^¥Wffi6 
I6»JB£, *©«K7LE«o±»lcRH'fe*tSEI»*s# 

ttaBKsftSRitfeJxSJB-CfcSlftWBtr^y^^^-rs 

r t^Kcct^prffiicftSo u^ot, ^y^vs 
Ki^tiaicRft^nsiats^iacTics in^s i 

[0 0 0 9] *mK*2<0*W^¥»flcKBl±, 
% 1 ©»W^¥W«S«fc*3Vvc, SMftTLElftasRi* b 

E«g #r it b ft & B ic 5 ttriBi^ft utm & h 
s Q^r*fe y> ±m & *s y = >»{kR-c*> 5 c £ * 

*fflli»3^3SWw*Wff3SHli, *HM 
ft 1 o38W<o*Wff36«lc*3V^T, KKTLEtt^Rlt b 
n*»lcfffii-5ilMBIft»HliTJl^H s Qlg-CbS^s 
y = ^■MUfrCfc 9 , E»^RitbixS«lcff«E-rs 
ttEI»Mf4Tl^HSQB-eJJI*Si/9 =y|M« 
t?«)5Ii:S:«F»t«, HtC *ttM#40>3WI*>¥ 

Kfilc*3V^T, WBHSQRli«*mt5r 

[0 0 10] Lfc^oT, *ffl«m2X«*Ui«»3X 
li*fflJB*4eo|gW(0^«ff36BlcJ:ntf, ^!)=«>i 
fkl^xyfy^i/- h tlt»LTHSQR(Oiyfy 

*s<C<nc-5^«>, E»ra<Z)Ellia]«fi&ffi:«-t-^Ct36S 

[0 0 1 1] *UBIB5<0|BMO^*ftc36R»ift*& 
tt, E«f«lcE«tRftLfc^y 3^«*±ic»l|ft» 

in 2 mmmtm 3 tfe&isi^ sr r nmizmaHr 1 

y =»>a«±coEi»o±ffi*^3iy^v^L-C«jR7LSr 
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tfEii»«0>ffi±i:>< y r * * A-«rtt#-r as 4 xa 
rgi^TL^t/ia^^s^-rsmsxm^, e»»(c» 

^!BliftlWRiWia*2l6»Ri:tt f R«tt^^o« 

[0 0 12] U^ot, *tb«»5<D^W*36H»5t 
^fticjiixri, ^y = 0 t>±Jil-Sm'b*t5iE 

H^HCTtCS i N-^S i ON^!) = XftftHX^) 
* h 3"<HRa*#Rt?tt< KZtztb, ffiHISJ^gMlffl]^ 

[0013] 6 <D«WO¥»ftiSfi»j6#«fc 

snewittt^y =^»««-e«)9. $2S»hs 
mmmj?m\z&\,^x, »i«a«iiTi«^HSQ 

[0 0 14] Lfc^ot, *UiS6Xtt*HJi»7X 

h^^t V^ft-CH S Qig^x y f V 30 

—R*Rtf ft***, sa^^ia^r^s 

[0 0 15] «mR»9<7>«n^^«(«:RRRitt^& 

skrjsu »3xatciov^r3iy^v^-r 
-5 £ # tzmmffimictt-rz 7 vm&mmtfxvm&vt* 40 

[0016] LtL&ox, *mmm9<D*mfcmnmm 

KLtHSQgwxs/fy^i/- h^tv^tttHS 

BRB<OERW»«S:(S«-rS¥W»RB«:RJt-*- 
5:tW*5. JB2XS«c*5V^T^y^^^-T5i:# 
(cRRRfiCC^&7^RSK«R^«>Rfitt:^|jS|i. so 



6 

5 fc1-6Ci:lcJ:o-C^3 =^»{bR&VHSQR*«c 
hICttS. Lf^ot, is)) 
=1 vBMbR&tfH S QR&J£ffiB*W;fcfc 0 IStfUWfcffl 
^x^fy^f5Ci:^^^6o — *. I21g 
lc*5i>-Cx: ^fy^tS <b # «c»»«Slc»"r5 7 ym 
XBtmxxtoffi&tt&tto i . 5 ttt»ncs»tt-ett, 

y 3 y»ffcBi «:» Lt H S QB©li 5 3ft5x y ^ S 
n^i-<<CS, Xtti^y =^R{bRiJtRUTHSQR 

*5 v > r ^ y ^ > fir Z> t # (c^iff »i" 6 7 Hi ^ 

y a >gMbRI-*t«LTH S QR^IS 9 a*^ 
$tt^-T<*6o Lfctf*oT, vy =>R{bRSrlS*A/ 
t'x 7 fym^i:^<HSQB^x 7 f-y^t 

5:^mi:/i5 0 — I3lll:^v^x> 7 ^y 

y-r z> 1 1 ^R*«its^*n-s 7 ym?kmmif*<nm& 

\titm\. 5g±lc^5^:, HSQRS:*ffia#BBfe^O 

^ic^yn ^HMbR£ $MfcB*IW fe fc 9 tc ^ y 7 is £ 
Slj^tCH S QR&*tt«fffl&fc ? jC^y ^ V^-fSS* !-& 

[0 0 17] 

»«©^*36B»ifixaT*)5. (Hi (E) fit, 

wtc^Mt^*^«^»ffi^*«ffJSB<o^fifcWfffiig-t?*> 

[0 0 18] *HJ6co^ffi(c^S^t*:^B«, 
^*gi^S i NJglXfiS i ONRt^WRiCM 
^5'>!)^i»Wt^ ^rtl^tlHSQRt 
^ <z>H S QR±C»A S 5 > y 3 ^RftR <^ ^« JE $ 
H5^^fflf^«^*<0^f*:^Bi: l^«0«^4r{iix. 

r^c^o i-**?*>*iijft(DjKffit-«5*Wff3eBti«T 

±(d»J«*n-5»l <DisV ^^mtmi 0 3 *:<D% 
i o->y n«i o 3±icM^fn5HSQRi o 

4^:, t^HSQ^l 0 4±(^^^tL5^2C0v-y xr 

>K{bR 105^, 82^>!)3 >-BtfbR l o 5 <owm 
^b^lfEiSl 0 2^X^y^>^^tlX t t(D^y^ 

::t-, mi (o^v ^^mtmizM&ztizmh, hs 
QRRtf*2«)^y 3^»{bRjw»**n*»fcosft 

VR$»— RnicAft^. 
[0 0 19] *3St6<o«ffl^¥*#KB"Ctt. 
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\cMf&£ixzm&m2(o&mm&<Dmmmx*&>z> 0 ->y 

[0020] o#*tc, *&w\z&rt%nm<DrmcD*m 
&mmm&2rm&m iRTfm2%&mLx® t w-tz>o m 
2\x *&w\c&v znm<DMm<D¥m&mmm&j7m 10 

b (nm/min) <nm%*7F-fmXtb 5 e *3§Wc:iott£ 
Oiil:, Si^=>y»Mi0 3^ HSQI104 

%2 v-y ^^mitmi o s tzznm^f&m-rz 

(HI - (A)). = ^K«1 0 Ublctt^^ 
**^Oig^&U«lEi§&l 0 2 3ftS»rtStbS. !IU > 

y 3 vsMtB i o 3 tt -y-f nw 1 1 t«ffl sn, *<o 

iJ|f^3 0 0nni^l 00 0 nmtfc5 o t/tHS 20 

qii o 4 iiis»s^®Mi^-e*> «9 , *<DWkm*m 1 0 

0nm^5 0 0nmr'fe5 o 3EKl|R 2 21 a ^IfeftK 

1 0 5 (DmW-Ytf^ 3 0 n m^m 2 0 0 n mtfc5 0 o<5 

v^t>?£r — - isyzfrtLy* b V 1 0 6^-7^^ 

tLT, [7^ 7 1 0 7 y f y (11 
l- (B) ) o ^y^r^SrfT 5 C4 F 8 

2 ^COiArt^bdtSS^Mffl^txyfy 

^f5o C4 F8 <h02 ^^fiJfc^^Vi/U— h 

i:(Dg|^li(gj2i-^:'rgi^^fe5/t*!>, !?>f7xyfy 
G&4 0 Onm/min) T^5/^>^i"^ 0 ^^A[d*5V^ 

-ci*, BHRSEat-*ti-sc4 F8K>8Eft*si. si&mm 

X&>*), /^-^2 0 0 0W1S, CO0)ii^3 0 
~#\J 1 0 0 S C CM (Standard Cubic Cm/Minut 
e) , Ar(DiTO5 0 0^6 0 0 SCCMt'^ 
tkftTXftio o?|:7thu^hl06Srij«i, 
&m?* b b 1 0 8 ^7-^>^t5 (il- 

(C) ) o r ^T*7^- h b 1 0 8 £r^ffii-<5i!fl(- 

SftBSit^"C$> 5ARC (AntiReflective Coating) 40 

nm/min) "C?^ s^^l"*, Z<DB<Dg>m*0 2 MR 

^ait^{£ffl-r5^^(-<tor, s i N^oift^o 

xby'<-m&m\<*Z>Zkti:<, HSQWxyf^ 

a vRffcBLhi 0 3VMn\zh#>Z>zk&T*£Zo 
^±^#mt^ctor, iS»l0 9«$H5 (131 so 
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- (d) ) 0 *K»'<k7* b UV* b 1 0 T 
a N§^<!J7^yH 1 0 $r^^>*^^(Cj:or»a55> 

1 0 9 0F^S(cSft6 o o#'|:i^o^(:j;ot 
Slffl^l 0 9&mgartZ£ 9lCCuI$r«tS 0 ^(O 
SCMP!Cj;oTCuWeLCu£fil 1 1 i>m$LZ 
ia, Cura7yu^^yiig^^^^/, (Hi - 

(e> ) o zz-e&tfjTmmmzftzmivi/!) =*> 

[0 0 2 1] *S«fiw»»«>*W#36H»ia*»^ < J:-D 

r»**ixS9 f »r/^^->^*a'ert:, ffi«Uf ns]BS* 

L"CH S QXttR *Sr4W LfcH S QKSrttffl L, 

Tmmmizisy *>>mfcWLfrbf&zmm&M&vx\,* 

ftRlc»LTHSQ©x y fy^i/- h#i§l 

[0022] *nj6co^«eo^ia[«cssii»5t*&«, x 

^T/W^-^v'>'ffiig(c:*5V>TgH^TOS i N^S i ON 
iE«Pfl(CHSQ«Srteffl-r<5C^«cJ:0, SH^ra^ffl^r 

^>y =3 >mitmkitm\^x^^^>vu— b&m\<^tt 

[0 0 2 3] * j|»<0*ttO*W*«IB«5t*«fe-C«:, 

0 3 ic^-r <t 5 i-fg 1 <z^> y =■ ^■Mt* 1 0 3 <dtji &s 

»l^t5fifi:HSQlHMU ^rcOHSQ^JL 

<omi<oisv ^^mtmi o 3c9±«»#fc#js-rstfc 

[0 0 2 4] J^Ji^^co^^ffico^^EfcJ: 

ntf, mmi 0 2*sK*tbix5->y o 1 1, 

~<Di/V 3^881 o 1 cfc 9 fc_LJlt;:Rttk*LSC uffi 

mmt, ->y 0 ucRtt&jx*E«i o 

2 ^±Ji(cR*tP>ti-6CuiEj»i 1 l££««WK8M« 

skubrj:, ±«fcRr*e>ixscuE*ii 1 iRxma 
mus a*R # btizmtf* ti^timmttn^ j;otm 

LTlSSIfeil (103, 104, 105) ±J1K 
Rlt&ftSCuiBIftl l l&t/«JR7LE»i:«»« (1 
0 3, 1 0 4, 1 0 5) irO^SXT'fe'?, ^o±^ 
icRtt'bnSCuieiai 1 1 &t/«tt7LB»«OB±tc 

snte>ns^y7^^/n ioa>bfiE9, «ris»iK7Lia 

t, ^(oajRTLEII^ilcRit^nscuiElli 1 1^ 



(6) 



ftffl 2001-176965 



9 

SC uiEi^l 1 1 (OiECT^S i N^S i ON^>y 

ic%zm i o 2 *wtfe y n i o i ±tcfg i (d 

i/y =*>^{fc|g|l 0 3 i:HSQil 0 4 i:i2WVy =3 

><mtmi 0 5 tz^<Dm^M&-tz&ij:uk, is 2 

c^v^y ^ V^HbJ^l 0 5±C7t h h 1 0 6 3r^ 10 

^^yyir^y = :xg«i o 1 ±coga^i 0 2^± 

Htx-yfy/LT^7^-/H 0 7?rMt5f 
=*>SHt:J^l 05li: ^7*-/H 0 7(D3VM< 

1 0 8 ^-yny^ttiKDvy ^^mtmi o 
/no 7 <o— sp-efo sgiKTLx trials* 1 0 9 tt&mm 

(103, 104, 105) t^«£#B«»^*3*tSJ» 20 
!R?U&tffiEiRJ»l 0 9«<0®±«C/<y T^^/H 1 0£ 

mcmtizttnxtb z> c u \^xmm.&xmMM 
io9$:©t5i5ig^ 9t2<Dis» = ^mtmi 

OSMCuEftl l i*B«:«fit6S6l8i:, Sr 

R£tt, mi<Dis»= >m<tm 1 o 3 1 h s qk 1 0 

fcJblitcKltbn5IEIft^ui:CT(-S i N^S i ON? 

(o->y ^v^fti^cD* h ys<— K3ds^K"T*ft< 30 

^IHoBlftlB*ftt«*i"a**l*a6«**3irt" 

&xzz 0 &ti, zsy ^ismtmn^v^^?^— bt 
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btu^iE^^SCTtvS i N^S i ON%£<Di/}) 

^tetcjoJt 5 h sQi^>y^ >»^kR4: ^^n^ttw 

h (nm/min) <nm&& ^i^MX &> Z> 0 

mxhz> 0 

im 4 1 ^(D^m^mmmm^m<Dx.m^7ik-rmx 
[is] 9tM(D^m»mn<o»m tr y - vie 

101 _ s/ y =1 

10 2 g§ l £jg 

103 i&ios/y =*:/»{&«[ 

10 4 HSQI 

105 S2^vy^yi« 

10 6 h h 

10 7 !?>f7*-;V 
10 8 7* b l/'^ h 

1 0 9 mmm 

110 /^yr^ 

111 c u 



[02] 
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